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(54) PHOTODETECTOR AND SPECTROMETER USING IT 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a photodetector 
capable of precisely positioning of a constitutional 
element when applied to a spectrometer, and to provide 
the spectrometer using it. 

SOLUTION: The spectrometer is constituted of a 
photodetector 1 B which is provided with a photodiode 
array 1 1 of a plurality of photodiodes 1 2 disposed on the 
upper surface 10a of the semiconductor substrate 10, 
and a light incident part 13 formed as an opening keeping 
a prescribed positional relation to the photodiode array 
11, a main part 2 composed of the tabular part 20, and 
supports 21 and 22 placed on the substrate 10. A lens 
23 provided on the under face 20b of the tabular part 20, 
and a planar aberration-reduced blazed reflection 
diffraction grating 24 separate the light incident from the 
light incident part 13 and passed through the lens 23 
into the spectral components. The separated light 
spectral components are detected by the photodiode 
array 11. 
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X 2 3 (4, KM 2 0 ©±ffi C^ffi) 2 0 a ±.4 tt -t © ifi # © Br it & * i? it5¥ 
*(ii£^:R© uvX-efc 9 , Tffi2 0 b±t-S©ft*^^ri-5*ffi35^^^^1-5r 
irtotfitsP2 0 t-f tKit^tv^. 

[ 0 0 4 9 ] 

* 1t , «4fcW2 0©±Bff2 0a±1?UVX2 3©**fj£>Sr'^tfSlHt.fcl4, ¥ ffi © HI *f 
&^2 4tfSKtt£>ftT^3„ @ff»^ 2 4(i ( 34>6A»LTI/>X23ta 
ii Lfcft&^ftl-S^-ftSl^-TfcS, £. ©|il#f»^ 2 4 (4, l/y^2 3 K*tiSt8HJ?* 
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^ 1 F^^t-Kl 2fflE?J*^ ( x M * IrI ) k-m-tZXoKj&l&ZtlX^ 

5. ft&, ^BlelWft^fcifc^-Cfc* KIStfi«'LtS»Io^ K»?-*1^5 r 

[ 0 0 5 0 ] 

St±©#riES:*i-.5»**t*V^-C, ftftffl3& 1 B ©K« 1 OfcRrt&*tfc#Alt«l 3 
LfcfflMijWfttt. MSG 2 0CT12 0 btaiU. UVX 2 

[ 0 0 5 1 ] 

A If L fc ft ii , [H!Sffe^24^J;oTHit^^5i^Bt(- ; e»Sfti-J;o-r=§-X-<^h^ 10 

J&#^ £ £ ft, Str^.Utlfil 0»±ffil 0 afcHiltt-CfflltShS. 

T\ £ ftfc ft©*^* fwv$:9-H:, ±ffi 1 0 a Jb^Rtt tftt7*>^^t- K T V 

n 5 „ 

[ 0 0 5 2 ] 
[ 0 0 5 3 ] 

H3SyB4K/TL*:d*Sl:*3^tli, 7 ± Y^^^r-YTU^ l i tjtAWfll 3 t 

50 r^tiO, »3tSfflf««T-fc5 7t ^^t-F7V^ 1 lXtfftAWWl 3 20 

#*#Sr«i61-<5IRfc, 7 a- hf^-K7W 1 1 Xtf*AJW» 1 3?rIlM:77^^ 

tf t 5 c 
[ 0 0 5 4 ] 

Sfc, B3i:*t»*#tt, »*» ; ? L "e*)5iHiiff» ; ? L 24a«Rrtfe*Lfc*ff2*?, 7 a- h 

^^-F7M 1 iat5*AJ**l-3^Rrtfe*bfc**HJ#lB©*«l 0 _h K R ft -f 

51 Haoti^^T^S. r © ±. 5 ft # ft 4» T- ft , *o*^^y^*3t»EJ:!J, # 

^ # i U/hiftt5lHSft5 0 
[ 0 0 5 5 ] 30 
* fc, *IW1W V^t tt, |^fflSlBi**2}:B, 4feW5lftHfi[11ft«>giJ14» 1 
5 5 §6 P §B t 21a, 2 2 a T? fc 5 ih^U t » K 1" K.iti 

o-C&tK»*U-T@S*tLTV^« 0 ft ft ft ^ 1 B St/*ft 2 ©S^Kffillft 

ttft9, # 3fc S ©'» it # £ *> & S £ ft S . * fc , ft © ft ft ItJ * 1 B & # 2 m ■ 
<£ 9 , ^ 3t * © * # * S'Sf *s 3 R 5c ^ »]£ < ■ * «> * T E « * 5-r i: i: ft 5 © if 
, ^^ft-feyu^Ty'f^^hiSprte ft ^ y 7 s tf- -f X © # ft # » ft 9i£ ft 5 „ 
[ 0 0 5 6 ] 

rr-t?, * n us u « t as ^ -c f± a£»*o*^s*t» 2 o ©soBf^ft^.o*f»sr'jf a 

tiS.ltiftcT^S, r ©fcfe, *fr2 t u, Silflg#fii; iot-^tl*^ 40 
fc3te¥'#*ffl^TVN«. r ©##; 2 fco^Ttt* '>ft < £ t«£#*c*#ait5*d 
iS3«ffTfjbti-tffiv\ !3(D«iflt « & 2 o «r 3 E » HI tt J: !? * * 

t, J)l*2 1, Z 2 Sr*aHfc»M*t»fc J: 9 fcjfcL-t-fcA^. 
[ 0 0 5 7 ] 

L-c"t>&^. r © «t 5 ft«jS-Cf±, LtlitS. * fc Mlt 

fiK^Ci), #7^l4!?»l«)Siy^TUK * fc , * ft 2 © ft? t'o ^ T ft 

, II 3 {Cfc (4, fi-ftffi 2 0 LT£HMRtf*ia«fc:*ft*;ft3fctt : 1& 2 1 , 2 2 £ 
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[ 0 0 5 8 ] 
[ 0 0 5 9 ] 

t4i?*), ftWSftfitfti&aH, 1 5 ffcSH P SI5 x ft* |HHd±S;$sp ? §VNf : :'7 i ~-^ 
»«H, * fr.flj » ft & £B 2 1 a, 2 2 a£^#fcx«l#ft£Tffi«<ft5fl^g|5i 
1" 3 r. <!; td J; 9 s K^ft^ttWflttWfcfflV^Sti^ttti^-rxtt^iRioffiaftibWIESrlRl 

[ 0 0 6 0 ] 

£ ± ffi # H in fc x - /< ft © a « M & ■ ft » $ £ IS tt , # ft 2 » T S y M |r| T ffi 
iJIKftofcflftO^IttlftftBtRlt-Sttti!), ytt37fi©&Sft*»Stft 

[ 0 0 6 1 ] 

gp © if@ £ fl © *I £ >9 £ < LT Fl/y^^l'llt, Ifil 0 ©it tSlt y 
ft © « ft * SB T< H , iBKx.*#|R]KHLTHn«©H*:i&#W©«±9iK< LThUy 
>^*RtJ5il:KJ:9, x#*filOtt1Ift»*ra£'«l 0 o£*J ^©fiiftftgi^fiS 
L , yitt;£rR]©teKft&£*«l 0©ffir«36f|Ri©^«ft«>g|5-e&S**5^i:AS&4L^ 

0 x tt^fS] £ y «i # fi] © ffi « ft *6 £ £ & t 8tS»-e»fit5'«-tov^TiE'<fci« 

, x.*#ini;Rtfy*#iR]©:R#K:Rrt<s - fc ±ot; t*w«rfcffi«ft»© 

[ 0 0 6 2 ] 

* fc , *#2©M#£(;:o^Tfi. *fril:M^tif:uyX2 3^@{if»f 2 4 4if 
©ftM*£-£tp*#2©£#:£, 1»|g«^iif©Eff^©W^*^-^Ki-5rtic:j;o 
t-#t»)*t5:ii«Jf4LV\ Uia^ **WSlfl|E|lltb*lt7* h^-f* 
-F7M1 1 AtfttAWffi- 13t, 2 {£ IS btltc U y X 2 3 x 0W*&^ 2 4iif 

[ 0 0 6 3 ] 

1 4 fc , r .© i 5 4 Jj W: V £ fi it 2 t , 7 * h ^ * - K T> ^ 1 l X Xf % A W 
351 3 ^ * i»' D » ft » S T » J« S Jl fc * * W » 1 B« ^bfKiia 5 
, ^^577^ ^ ^ baSHiS*(BK:te«$ii5 £ P B# id , /h S M Mf £ © # ft » * 

«ftta =. t a* rt« t . 

[ 0 0 6 4 ] 

* fc , _h IE flf T ft , l/yX23Ht, fi*«2 0OTB2 0 b±C»)JShfcftiB» 

* £ V N T ^ -5 „ r©^-g-©UVX2 3©ft^#'|4f4,ffi^|5 2 0©M* ; k ff £ . 

© t © Sr ft VNT-iRHS: <fc 5 o -t- 5 .tt*fc S *T t A-W &ftgB 2 0 © ±ffi 2 0 a ± 

©SltS¥ffi@Wfe^-2 4 (co^Ttt, Jlt{ll*aife«#tJ:5*#:2 ©.#J*l*fc7 U- X K 

4T *c J: 5 3 - h l/N ti 5 . 

[ 0 0 6 5 ] 
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[ 0 0 6 6 ] 

* ft tti .4* l BOlli o jc WL rt fe ft 5 <t « ft ft SB l 4 , l 5lcowtl±, H4U:«v^tli 

©jfi:iifcli)S2 1 a, .2 2 atoflttWcflBtgL, rtiiaotxi, y » # |p] © 
' * ft ft # & $ tl 5 „ r©fcEftftg|S14, 1 5®SPf ttto^td, «^JtL5*#2 
© 14 E ft ft A 2 1 a, 2 2 a ©I t i: t Stt £ L t I ^. 

[ 0 0 6 7 ] 

Sfc, r ©fcSft fcA 1 4 , 15fco^TU, BJPffitlBfe-f , M», AW,' * fcfiM 
liHTtli'. fcff L, v^-f ft©»£-fc » 7t h^^t-Kru-f 1 lCSLTfil 

ft* l-ctbj*i-5 ci t asj&KTf&a. Bflffl-^iagisfe if ofttassiiiffiiiftfeWtt, s 

[ 0 0 6 8 ] 

B5tt, **W-K±5»*#©JB23ta[»ll©«j*«:*-rifHBH-e*)5 a * * )fe ft? K © » 

»-f5±iB±KKrtfcn*:lElW#^3 2 ft Bf '# ; # ft 3 £r ?& £§Ui ± o T [21 ^ L T -5 0 
[ 0 0 6 9 ] 

■JtSWiBlCtt, *✓!) ayftifa»b!S!8s|s*#S«l 0«r* LT^5. X*£ 1 0 ©±ffi 1 
0 a ± tt , « $C © 7 F^Vt-Kl 2^*t57i h^-f^-KTU'T 1 1 # j?Ff 5£ © 
IB 50 T- ffi A £ ft T ^ 5 c 0 5 fvl "C'tt , 7*F^^t-F7l/^fllH > ± ffi 1 0 a © 
y « K o ^ T B§ f> * T x « K o ^ T £ 75 ftil . x«*7* h^-ft-Kl 2 © £ ?IJ 7J ft £ 

[ 0 0 7 0] 

X« l 0O«S^*t'7t l-y^t-FTMi 1 © £ ffi £ 4 5 BT £& tt . £ ^ * y ;y 

(c & T }± , 7 * Fy'fi"-F7l"f 1 1 fc: £ * ft -0* 5 * ft © 7 a- h.^-f i-Kl 2 £ 
ttait, 7 * b y^r K l 6 £ ft.T v^ 5 „ :©7t^^t-Ki6ii, 

A 1 3 4.4 0f fiffi « rt f*b r ^ 5 . 

[ 0 0 7 1 ] 

1K1 Ota, JtAW«S-e*5lPS|il 3tJPx.T, Hl0alfiSl0O4RM 
© Bf £ II , * ft ^ ft IUI 1 7*Jg*HTV^5. rftib©4o©DJ]£|5 1 7 (2, Ml 
Offlill 0 a ±(^*fr 3 ^fiEftft L'TK«-f-5fcfc©^tlJS«f5LSftft^-efe5 0 
[ 0 0 7 2 ] 

£ ©**W« 1 C (C*f L, ftft 3 tt, 1«1 0C±j|l 0 a±ttlt»LTit^itT 
;5M©*M3 0;^ibfti?, *CTI30b#, Ifil 0O±Bl 0 at»t8ft*ffl 
[ 0 0 7 3 ] 

*M 3 0 ©T® 3 0 biCfl, IS 1 0 ©jtffi 1 0 a ± ft b ft fc Dfl * :© fi ft ft A .1 
7 5 a«©*f$ilHi«ftftgP (HSLT^ftvO tf-Ktt&ft-C^S. * fc , *ft 

abo ©Tffi 30b wnmfem&ti.. *&m*mm#ftt>>t>ti:zfcmmto nuotv^ 

5. 3 IS, @51^ti5fc, S«10±{c*#:3^^ELfc£t{c:, jfe 

AMI 3 t 7 * h^^t-Kl 6£©IBtE«*ft«*3«K«a-Tf*5» *#».3 ort 
K:tt«>&*ft3 J; 5 t»*Stitv\S. 

[ 0 0 7 4 ] 

*#S3 0W1B 3 0 a ±fctt, l 3 4 3 0r 

gOtlt:, iSfft^-S 2 jSRltbiiT^i. © 4ff ^ 3 2 }± . *Altll3 4>f,A»L 
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l it?©7* h^-ft-Kl 2 oy mm fifo b -get Z £ 5 fc ff2 fi£ £ ft T v^ 5 „ 

[ 0 0 7 5 ] 

£A±©«j*Sr#-*-3#ft*t!::is^T, *SWiC«)ifil OfcRtj-feftfcftAttlffll 3 
^b^SSrt^iAttLfcaStfcOjttt, 3 0OJLI3 0 a fc §ij }g L , 

T'fe SSttSMffilUW^^ 3 2^fc Alt-t5o 
[ 0 0 7 6 ] 

A It L fc ft tt: , @Jf^? 3 2 tioTSItSJlSii^l^ffltftiaotf h A- 

fc ftM * *l, Sffi 1 0©±I1 0 al^(tttti»*tl5 0 tit, #ft Sftfcft© 
•*s<i> Y A ft ft a , SSi 0 <D ± ffi 1 0 a ± fc |£ ( t t ft fc 7 h^-f* — 1 1 ^ 

fc * HE $ ft o o A W L , * fr€ frjtfjfc -f a 7 * > ^ << * — K l 2 K J: o T * a S ft <5 . * 10 
fc , |llW» ; f-3 2*>t>©0ft3tl± < 7*h^-f*—KTU^f-lli:H:9JfcRrte>ftfc7* 

h^^t-Kl 6 fc Alt L T |£ ffi £ ft 3 0 

[ 0 0 7 7 ] 

[ 0 0 7 8 ] 

H5K*Lfcd*»K*i^tli, 7 * F^-ft- F7M 1 1 fc ft A kt §B 1 3 fc & S £ 1 
0 ±fcRtt fcft.fcfttfetti'g 1 C I: ffl 5 r t I; ± 5 « 0 3 fc 3% L fc #ft^.fc 1^81 fc , M 
< ttilft* £ftfc#ftl&#*» fcftS„ 77-f^KI8i«^Bi4S 
r fc fc £ 9 , ^3tS©»iSXSSr35S^-t-S-r. fc # T' # 5 „ 
[ 0 0 7 9 ] - 20 

4 fc , ^ ^ Jfe ?E5 is fc i3 "C fi , 7 !) y';»*Tf'fa4*f|:|cftjfCl*#»«f«|'Oo* 
ot*#3iriv^t^5. *fc, Htli^ i/VXRt>"Klt®^ffi|I]iJrl&^fcft 
;tTKWl«|IflffilII#r&^3 2& JSV^^5„ ICiJftilSCioTt, SO £ & * © ft fc 

»i-5»*a£*rffaicfT 5 r fc a*-e# 5o n o «t 5 fcEffawiisiaifrfc* 3 2 fc ua 

, * ft « 3 0 "© ± ffi 3 0 aitJBriESftfcPP^roiBliBW^Kllillfftt^^^.-^t^jSU, 
7;^; = !)A4^ia - h Srlt-t-#riEasffl ^ ft 5 . 

[ 0 0 8 0 ] 

£fc, KttffiHffiiaM^ fi, 7* y y S*JB *fctt«tt«*rHtf 4iZi*ft-'*ftK:' 

5 » » *r R rt 5 fll O * H-ffl -f « r i t> * "tf *> 5 . ^ © « M © ± iS 4 fc 13 
Tffi±fc^fife$ftfcM^©.ftffi«|5^fc|Hl«f»^^^-VS:^BgU, T A 5 =■ 7 A 4 fc* fc <fc 30 

ttfc«£-fctt, **©rt'« fc >.&^„ Lfc^oT, *ft©ift&^II 

[ 0 0 8 1 ] 

HI 5 fc^ Lfc^3fe|gfcfcMt 5^^#tt^fco^-c § fetKSi-s. ^3fcS©I 

ftttfc«j£fco^-C, S«10^b*ft3fcl£ttbftfc[H]aM*&-?-3 2 4 T» © * £ £ 8 
. 5 7mmfcL > ^Jt»©B n ftN A 7 r 'f © » P ft t ^bt 5 t> O t t.5 

0 0*/mmfcL, »3tS©^*Wtt*S*aft$ft5J:5fc ^**fc 
@fft^/^-^lrffl^T^5„ . . 40 

[0082] 

B6tt, HSfc^Lfc^ft^fc^^T^ft^ftSft©^^ F;^^o)t^^^f J^,' . 
fcoVNT^1-jEBBIT*fc5„ 4-fc, g7|i, ft © # * ^ * h A # © ft jig £ # ft 
[B]fcoV'>T^'f~'(|iJ®|2]T$)5 0 4 fc „■ rrt'fl, mm 1 0 fc R tf £> ft fc ft A M 1 3 © X ■ ' ' 
D^ftJ ( y M * A ) ^lmm, XjyH ( x * * IrI ) H0(,mHt^5„ 
[ 0"0 8 3 ] 

ro**Hfc*J^TIi, ft AM 1 3 sS» f> Alt Lfc*a»S»piHjBlHl*f*-T- 3 2 fc £ o T ■ 
K#t£ft5fcfcfcfc#ft£ft.5. L T x #ft£ftfcft©*^ h A$# a x ~ a 3 , -b . 

1 ~ b 3 , c i ~ c 3 ^ti€ti7t h ^ K7 l l ±<7?^-jS1-5{iEfc**f 
LT^5. £ ftfc J: «3 » WfeM&k .ft5*©^3feHJ£a»fTt>fta. .50 
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[ 0 0 8 4 ] 

SC. ± IE L M © J: 5 lc ft A It fIS £. l>* 7 h 9 4 ■* ~ K 7 v 4 t ft ft St =f- t © M © Eg « 
-F7M l l#!Sl O^MSftfcft&ttl^l C«rfl3^«±E*J*fcJ:*H3\ r © i 

5 * ffi -e © a- ft a £ as «r ti t 4 5 „ 

[ 0 0 8 5 ] 

0 8 ft , £;|R©±ffifcRtt&;ftfc7*hy^;r-HTU-rfc:fettS*©#;*'«* h^fife # 
© * # y h ff2 « © - ft «r ^ -f" ¥■ ffi IS Tf fe 5 . ^tli, ft A It A l 3 © * !J y h ft £ £ 1 
mm, ^5? HtfiiBtttOjmHTl^. :c^*jp H5tJSl>ttt, # ft £ ft fc. 10 
ft © * << ? h )V fife# \z J: 5 * # y h a ! ~ a 3 , b x ~ b 3 , c 1 ~c 3 J:*Lt^5 0 
[ 0 0 8 6 ] 

:fl'E)0^#y Httil?*l, ^#yha 1 a«»*a. = 400nm, a,#4 15nm, 
a 3 # 4 3 0 n m , b n # 5 6 0 n m , b 2 ii 5 7 5 nm 1 b 3 ^ 5 9 0 n m , c j # 7 
3 0 n m , c 2 ^ 7 4 5 n m , c 3 ^ 7 6 0 nm©X^^ h t L T „ 0 8 

[ 0 0 8 7 ] 

£ fc , IfflMtli, H^ttl. 5 4mm, iftfOX* y Hl± 3 . 2 m m t ft 

5 m m g S. © 7 * h ¥ 4 * - V ¥ # ± /Is tf $i W & j% tz. ~7 ± h V 4 * - K7H'*i^5: 20 
[ 0 0 8 8 ] 

0 9 f± , 7 h^^t-K7t'^tfcl7 5)t©^x^^ h >v fife ft © x y V M $ © fl& © #J 
Sr^"f¥ffi0"C-$)5„ £ r. T H: , JtAJtSl 3©^!) y h^S.Srlmm, * !J y MI St 8 

0 ju m £ L X ^3 c ro^*y hHtbV^tp, ^jt^fc*©^^^ h^^K±5^ 

# y > a ! ~ a 3 , b 1 ~ b 3 , c 1 ~c 3 Sr^LT^5c r © 0|| f fit , * # y b * * fit 
08 tlltl. 5 4mmiftoT^5. 

[ 0 0 8 9 ] 

01 0 fit , 7* b^^-KTu-nc&tfSft©**^^ h >^ fife # © * # y h ft2 $ © ft'© 

« St « 1" ¥ S 0 Tf fe 5 . r^tll, ft Alt A 1 3 © * U y h ft £ St 2 m m , * JJ y b St 30 
8 0 fi m i LT^5, hHC*VTtt, # ft £ ft 7c ft © * ^ * h A' fife # <fc 5 

^ sK 'y h a ! ~ a 3 ' , b j ~ b 3 , c 1 ~c 3 ST*LTV^5„ ^©^i|-e}4, * # y h ft £ 
(4 2. 5imi4ot^5, i © « , 7* K^-F7 M 1 1 Ht», ^ © y » 

* Fr] © * 3 # 2 . 5mmi*fl7*>^'f*- K * /I" i* E 59 3 ft 7 * K 
T W SrlS^ 5 r i Ll\ 

[ 0 0 9 0 ] 

#3B9I «fc 5 fttfeWS, &tf*ft£;JBv*fc8-ftSW:, ±3* LfcHftM^K e> ft 3 t © T? 
fit ft < , **4*»*RrtM-Cfc5. H *. tf , ± IE H Mffi T- fit , v^f titll 1 0 f »)t 
Alt oP 1 3t.loO*iLTV^5 4S, « ft © H P A t £ o T ft A It A St .« fife L T t> o 

r©*§^ 7*by^^--KTuwsr, ssfeowpiajw^ft-pft^st^-rsis^^** 40 

Jifc«*O7*h^^^K7u^i>&i)8t5:i#04LK r © ± 5 ft Wfife i ft 

^ft#ttSr^W-T5^ft^ftif\ **4i*0»*#t*St5:i4'T*5. 
[ 0 0 9 1 ] 

m»ioi*ii;tii, »«©Eif^©ffi±i-Kit fcft, ft%m^ t Lxmm-t. 
zfr^mmmm^- 1 , **©ij©si^ < kEJts®*?'**^©***, x't^ 

SltSHJ^f^^ -t, ft^tH*^ T u-f ^©*.*± t ft 5Bf£©tf*fcKtt feftfcSlt 5 9 
- t Sr«^5«.Sfe^feSo :©i9*lliaoT|), S!|^St*©ft{r^-r S^ftSa^Sr 
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J** LTV* 5 I'S#*fl:J:9 t/h*V^i»8t Ltt>Av\ -jRfctt, M© 
T fi , f'yf ^^^S^f 7 y y -f f- y •? jR V 7* -f v if & m ft ft ^ T t> £ v> 

[ 0 0 9 3 ] 

Sfc, El 1 &0E1 2 (CM Uli Lfc i o % XMU<Dm q SSrt Kft^^tf ftl£«LT 
tlv\ 121 l l ( a ) ~ ( c ) fc, «fc 5 fcft 0 11 (a'JKtt, 

M 1 3fcH?ALfcfl|/£«:^LT^3. XA^ft 6 3 ft, *77^f^6 1 i>t ffi 10 

W**tfc3t*r*AJWWl3*r^LTA*t**5t«)tf*>5. * , HI 1 1 (b) « , x 
-/<»tt©*A»»l 3rtK7-f/u*5tf9^»»6 4 «fc * ft * R II L fc * J* * * L T ^ 
So * fc , Sll ( c ) C H , - ^< »tt © * A» « 1 ' 3 rt Kl k ^ Xftfl- 6 B * (t » 

[ 0 0 9 4 ] 

I m m © a * ] 

M K Ci i 3 fttfe W §1 , &tf*ftft/B^fc:#ft3S«:, a±ff»lcB9l b'fc J: 5 C. ft © ± 

' 5 4 a * ft # a . -t ft *> , ^jftSfciifflLfca^tft-jfestLfc*©^^^ j& # © & 

ttiKJH^feaxSftfcfflSI^TH' £ , 8J:£Mfe©jteftAlt1--5M!;A*f*|5©§8ng&i:&lRl- 

ft, h b a» Lfeffl Si < ft* Lti^ts r t &x-% 5„ LfcriSoT, ««*©& 

[ 0 0 9 5 ] 

* , 3teftW* : f : TU'>i'atJf3tA*tgS©Ea^ov^T©a**iSi«<fti3, lUBft, # ft 
» © 'h 9 ^ rT £ t ft S „ * fc, ft&Wiif^TW.&tfftAMftS^KTy^VbL, 
T@£i"5 IgtfS^g t ft 5 ©T, fc 4 3. 

[Bffi©«¥4KW] 

[Hl]**a*o-*16»«©*ric*r*iii«i»6*-J-ft«HTf*>5. 
[0 2] aiK:*Lfc**a«©«/ft«r»iii«*»b*-t-|4aHTf*5. 

[H-3']^-*#oJ|Sllll6»«©fllril4r*i-ftftH-C*5. 30 
IS B ] ^*»©JS 2 St*^««)«j**r3Sf »«HT?*>-5. 

[B61BBS* Lfc#ftS§{C&^T7>ft <**L3ft©.#*^ h^^^©3tSSft*-t-IEffi 

a t? & 5 . 

[ EI 7 ] El 5 . t ^ L fc ft ft S £ ^ T # * $ ft 5 * © # * ^ * V /Ufife # © ft S& ft * i-ffi'J ffi 
H T fc 5 = 

[El 8] X«©±ffi(c:fc(t53t©«-^-<^ h /vj£t>© * # y Htto-«ilrSt¥i@t* 
&3„ " ■ 

[H 9 ].SK©±ffi(-i3ft 3 ft ©#*-<:}' b h^#t©ffi©#lft^1-^BE! 
tfc5 0 40 

[Ell 0] Sffi©±ffiKd3lt53t©#^^^ h;^^(0^*y hf^«©ft©^!lft^-f¥ffi 
El T 3 . 
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